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1. Introduction 

Using social network analysis tools is an important asset in understanding the human terrain in 
modern operations. The social media that drives these analyses is most often written in a foreign 
language and requires translation to English before being processed. The translations are 
performed by humans or, due to the large volume of documents available, by machine 
(software). These translations are the data used by the social network analysis tools. 

It is generally accepted that human-translated documents are superior in content and quality. To 
test this assumption within the context of social network analysis, we will process a set of 
translations of Arabic language news articles collected from the web using Contour, a social 
network analysis tool acquired via a Small Business Innovation Research (SBIR) contract. The 
set of translations will include 4 separate human translations and 1 machine translation. We will 
use Contour to process each translation and then collect a list of extracted text entities as the 
result. Contour is capable of much more in depth analysis, but for our purpose of initial 
investigation the entity extraction result is sufficient. 

Following our assumption, we expect the results from the human translations to be more precise 
and produce more meaningful entities. In the following sections we will discuss Contour, our 
method for collecting and analyzing the results, and whether or not our assumption about human 
versus machine translation is valid in this experiment. 

2. Method 

The purpose of this experiment is to provide a pilot study that begins an initial investigation into 
how text derived from machine translation, in contrast to human translation of the same source 
document, affects the results of a social network analysis tool. To conduct our experiment, we 
required a social network analysis tool capable of processing text documents and a set of 
translated documents.  

As mentioned previously, the analysis tool in this experiment is Contour (Fig. 1). It is a US 
Army Research Laboratory Phase II SBIR, being developed by Decisive Analytics Corporation 
(DAC). Our previous experience with this tool during other experiments, combined with its text 
analytic capability, made it the best choice for this investigation. 
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Fig. 1   Contour 

Contour provides 4 primary benefits to the tactical Warfighter. First, the system automatically 
builds high-fidelity social networks from text data sets too large to be scrutinized in detail 
through manual effort. The mass production of multi-mode social networks from large text 
corpora will enable analysis on a scale not supported by current techniques. Second, the system 
is robust to uncertain, incomplete, and conflicting data and does not fail or require user 
intervention when confronted with the noise of real-world data. Third, automated reasoning 
capabilities both accelerate the analysis process and conduct more thorough analysis than is 
possible in a time-constrained manual setting. The result is less time to produce more accurate, 
actionable intelligence products. Last, it provides visualizations of the complex social network 
interactions, providing the Warfighter with enhanced situational awareness.1 

For this experiment, we use the entity extraction capabilities of Contour. Contour uses frame-
based semantic modeling software to automatically build detailed network models from 
unstructured text. Contour imports unstructured text and then maps the text onto an existing 
ontology of frames at the sentence level, using FrameNet, a structured language model, and 
through Semantic Role Labeling (SRL). SRL automatically identifies the fundamental concepts 
expressed by text and maps these ideas into semantic roles.2 Thus, Contour provided us with a 
list of extracted entities separated by role (location, people, and organization) for each 
translation.  

After selecting Contour, our next requirement was selecting a translation data set. The set of 
translated documents needed to be English, small in size, and since the documents may require 
manual preprocessing, resemble information gathered from social media. As a result, we used 
The Arabic News Text data set. This data set includes English translations of many Arabic 
language news articles gathered from the web. In the set each document has 4 human translations 
and 1 machine translation. 
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Initially, the data was in a single file containing all the documents. As a result, Contour would 
not process the translations in their original format. Preprocessing of the data was required. The 
procedure included breaking down the large file into individual files containing a single 
document and then sorting these files into 5 sets representing each translation. Following these 
steps, Contour was able to import the data for processing. After each data set was processed, we 
were able to collect the entities extracted from the text (Fig. 2 shows the results from the 
machine translation—see the Appendix for all results). 
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Fig. 2   Contour results 
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3. Results 

For this experiment, the data collected included all the text entities extracted from the 5 different 
translation sets that Contour categorized as people, location, or organization. For each category a 
master list of entities was created, and the translations from which the entities were extracted 
were noted (see the Appendix for lists). Table 1 reveals a small part of the master list of entities 
extracted with the role of Location. Every extracted entity is in the list, and the translations it was 
extracted from are also recorded. 

Table 1   Master list of entities for locations 

Locations Automatic Manual 1 Manual 2 Manual 3 Manual 4 
Afghanistan X X X X X 
America . . . . . . X . . . . . . 
Amman . . . . . . X . . . . . . 
Ankara . . . X . . . X X 
Baghdad . . . . . . . . . . . . X 
Bahrain X X X X X 

 
To analyze the data in the master lists, all the lists were condensed into a “hit” table. For this 
analysis, a hit for an entity is defined as that entity being extracted from a translated document. 
For example, in Table 1 each “X” in an entity’s row is a hit. The hit table is represented in Table 2. 
When creating this table, each text entity is considered to have 0, 1, 2, 3, or 4 hits, depending on 
how many of the manual translations—which we are using as ground truth—were a source for 
this entity. A hit from the machine translation is also tallied in the table but is not used to 
categorize the entity. In terms of hits, a 4 is the best case since the entity was extracted from all 4 
manual translations, which is our best indicator that the entity is correct. On the contrary, a zero 
is the worst case since the entity was only extracted from the machine translation. For example, 
looking at Table 2, the row for one hit shows that 76 entities were extracted from exactly one 
manual translation. In addition, 15 of these entities were also extracted from the machine 
translation.  

Table 2   Hit table 

Hits Manual Machine Machine Recall 
(%) 

Total Text Entities 
(%) 

0 0 18 NA NA 
1 76 15 20 58 
2 22 5 23 17 
3 13 5 38 10 
4 20 18 90 15 
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If we only consider the best case of 4 hits where the entities of the manual translations are in 
complete agreement with each other, we see that Contour was able to recall 90% of the 4 hit 
entities. The recall rate decreases drastically for the lower hit entities. Furthermore, calculating 
the precision (Table 3) of extracting 4 hit entities from the manual and machine translation they 
are very similar, 33% and 30%, respectively. Consequently, Contour was able to extract many 
more entities from the manual translations, but the precision in extracting the most reliable data 
was similar as when analyzing the machine translation. In other words, the machine translation 
result agrees with the overall manual translation results as much as the individual manual 
translations agree with each other. 

Table 3   Four hit precision 

Translation 
Type 

Precision 
(%) 

Manual 33 
Machine 30 

 

4. Conclusions 

Our original assumption was that the text analytic tool will provide more precise results using the 
manually translated data than when using the machine-translated data. This experiment has 
shown us that this is not necessarily the case. The combination of machine-translated data and a 
robust text analytics tool was able to compare favorably to the same analysis using manually 
translated data, in as much as the manual translations agreed with each other. There were enough 
differences across the set of manually translated documents that limited the precision of 
extracting the exact same entities from each of them, bringing the overall performance in line 
with extractions from a machine translation. This pilot study is a first glance at examining how 
reliable machine translations can be in social network analysis. Further investigations using 
larger and more defined data sets plus leveraging several other analysis tools are recommended. 
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Appendix. Data Tables
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Table A-1   Locations 
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Table A-2   Organizations 
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Table A-3   People 
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Table A-4   Automatic translation, locations 

 

 

Table A-5   Automatic translation, organizations 

 

 

  



 

 14 

Table A-6   Automatic translation, people 

 
 

Table A-7   Manual 1 translation, locations 
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Table A-8   Manual 1 translation, organizations 

 

 

Table A-9   Manual 1 translation, people 
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Table A-10   Manual 2 translation, locations  

 
 

Table A-11   Manual 2 translation, organizations  
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Table A-12   Manual 2 translation, people 

 
 

Table A-13   Manual 3 translation, locations 
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Table A-14   Manual 3 translation, organizations  

 
 

Table A-15   Manual 3 translation, people 
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Table A-16   Manual 4 translation, locations 

 
 

Table A-17   Manual 4 translation, organizations 
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Table A-18   Manual 4 translation, people 

 

Table A-19   Recall tables 
Locations 

   
Hits Manual Machine 

Machine 
Recall 

0 0 2 NA 
1 10 2 20% 
2 5 3 60% 
3 4 1 25% 
4 12 12 100% 

Organizations 

   Hits Manual Machine 
Machine 

Recall 
0 0 7 NA 
1 25 6 24% 
2 8 1 13% 
3 5 1 20% 
4 6 5 83% 

People 
   

Hits Manual Machine 
Machine 

Recall 
0 0 9 NA 
1 41 7 17% 
2 9 1 11% 
3 4 3 75% 
4 2 1 50% 
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